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PREFACE
P.1 PURPOSE

This document establishes consolidated safety procedural requirements that serve as a
framework to define the parameters and boundaries required during design, operations, and
maintenance activities at the Kennedy Space Center (KSC) and other areas where KSC has
jurisdiction. These requirements represent combined efforts to identify and minimize the unique
hazards associated with daily industrial operations, space vehicle and payload ground
processing, and integrated operations. It is a living document subject to change. It should be
emphasized, however, that each employee has a responsibility for safety, both his/her own and
that of others who may be impacted by the employee’s actions.

P.2 APPLICABILITY

The provisions of these procedural requirements apply to all organizational elements at KSC, to
their associated contractors and subcontractors, to service providers to the extent of their
contracts, to other Government agencies and their contractors operating at KSC, and to all
persons performing official NASA business on NASA property. These provisions are also
applicable at offsite facility areas such as the SLC-2 area at VAFB where KSC has operational
responsibility. In joint-use facilities (e.g., a facility used both by NASA and the Air Force), when
there is a difference in safety requirements, the more stringent requirement shall apply.

P.3 AUTHORITY
a. Executive Order 12196, Occupational Safety and Health Program for Federal Employees
b. Title 29 CFR, Part 1960, Basic Program Elements for Federal Employees Occupational

Safety and Health Program http://www.osha.gov/pls/oshaweb/owastand.display standard
group?p toc level=1&p part number=1960

c. Title 29 CFR, Parts 1910 to 1990, Occupational Safety and Health Administration d.
http://www.osha.gov/pls/oshaweb/owastand.display standard group?p toc level=1&p part number=
1910

d. Title 40 CFR, Protection of the Environment, Environmental Protection Agency
http://www.epa.gov/epahome/cfr40.htm

e. Title 49 CFR, Parts 171 to 178, Transportation, Department of Transportation
http://www.myregs.com/dotrspa/

f. NPD 8710.2, NASA Safety and Health Policy
http://nodis3.gsfc.nasa.gov/displayDir.cfm?t=NPD&c=8710&s=2D

g. NPR 8715.3, NASA General Safety Program Requirements
http://nodis3.gsfc.nasa.gov/displayDir.cfm?Internal ID=N_PR 8715 003B &page name=Pr
eface
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AFSPC Manual
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Supply and Equipment System Manual

KSC Materials and Processes Control Procedural Requirements

SRM/VAB Inadvertent Ignition Effects Study
Specification for Marking of Propellant Portable Containers
Specification for Marking of Mobile GSE

KSC Shuttle Program Contingency Plan

ISS/Payload Processing Contingency Action Plan

Pneumatic Ground Support Equipment, Design of

Cryogenic Ground Support Equipment, Design of

LSP-PLN-365.01

Flammability, Odor, Off-gassing and Compatibility Requirements
and Test Procedures for Materials in Environments that Support
Combustion

Threshold Limit Value and Biological Exposure Indices

ASME Boiler and Pressure Vessel Code

ANSI/NB-23

National Fire Codes

29 CFR 1910

29 CFR 1926

ANSI Z359.1

National Board Inspection Code

National Fire Protection Association

General Industry
Construction Industry

Safety Requirements for Personal Fall Arrest Systems

P.5 CANCELLATION/SUPERSESSION

This document supersedes KNPR 8715.3, Rev. F, KSC Safety Practices Procedural

Requirements.

Shannon D. Bartell

Director, Safety and Mission Assurance
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CHAPTER 1: GENERAL REQUIREMENTS
1.1 GOAL

It is the goal of NASA and KSC to provide safe and reliable systems to avoid loss of life or injury
to personnel and to avoid loss or damage to program hardware and KSC facilities. To achieve
this goal, KSC shall strive to provide and maintain safe reliable Ground Support Equipment
(GSE) and facility systems and to perform operations in a manner that minimizes risk.

The Safety and Mission Assurance (S&MA) Directorate is the organization which ensures that
all KSC Safety activities are planned, implemented, managed, and coordinated with all other
KSC program/project and directorate organizations for an effective and integrated safety effort.

1.2 OBJECTIVE

The objective of this KNPR is to document Center safety policy and implement procedural
requirements unique to KSC; and to effectively and efficiently convey safety policy and
requirements to employees, customers, and the public.

1.3 RESPONSIBILITY

Final authority and responsibility for implementing the NASA Safety Program at KSC rests with
the Center Director. KSC program/project and directorate organizations have responsibilities for
developing Safety, Reliability, Maintainability, and Quality Assurance (SRM&QA) programs at
the Center. The Center Director has delegated the responsibility for assessing and ensuring
compliance with SRM&QA programs at the Center to the Director of Safety and Mission
Assurance (S&MA). These responsibilities, and those assigned to other Center organizational
elements, are set forth in detail in KSC-NASA Policy Directive (KNPD) 8700.1, KSC Safety and
Mission Assurance Policy Directive.

The interpretation of the requirements in these procedural requirements is the responsibility of
the appropriate program/project and directorate S&MA organizations. The Director of S&MA
(SA) is the final authority for interpretation of these requirements.

1.4 COMPLIANCE WITH FEDERAL, CONSENSUS, AND NASA STANDARDS

Federal Agencies are mandated to provide a safe workplace for their employees in accordance
with the Occupational Safety and Health Act, 1970, per Executive Order 12196, “Occupational
Safety and Health Programs for Federal Employees,” dated February 26, 1980, and with 29
CFR 1960 “Basic Program Elements for Federal Employee Occupational Safety and Health
Programs and Related Matters.”

Applicable Industry Standards shall be used to the extent practical to meet NASA and
Occupational Safety and Health Administration (OSHA) design and operational needs.

Unique NASA operations, materials, facilities, equipment, procedures, and practices have or
may require the establishment of NASA safety standards. Compliance with NASA safety
standards shall be used to the greatest extent practical to meet NASA’s design and operational
needs.
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A listing of mandatory and reference documents is provided in paragraph P.3 APPLICABLE
DOCUMENTS of this KNPR.

1.5 CHANGE RECOMMENDATIONS

Recommended changes to KNPR shall be in accordance with the KSC Directives Process,
KDP-KSC-P-1058. Changes shall be submitted on KSC Form 4-348, “Document Change
Recommendation” (DCR), to the Director of S&MA. The form shall identify the exact language
of the proposed change and the rationale for the change. The DCR shall be reviewed by all
affected organizations and all comments shall be dispositioned.

1.6 SAFETY VARIANCE PROCESSING
1.6.1 OVERVIEW

The primary objective of the safety variance processing procedural requirements is to define the
roles and requirements of Center management, KSC program/project, and Safety and Mission
Assurance (S&MA) Directorate personnel in such a way that KSC will maintain control over:

a. Agency S&MA policy and requirements that it administers, and
b. Center S&MA policy and requirements that it sets.

Whenever it is deemed necessary to vary from established safety requirements in order to
accomplish a task, risk management techniques shall be used and documented so that
informed decisions can be made regarding the approval or disapproval of the safety variance.

1.6.2 APPLICABILITY

At KSC, it is expected that all safety requirements be met and that all employees report unsafe
conditions or acts, work with management to resolve them, and stop imminently dangerous
activities. Proposed safety variances may be granted after completing an assessment of the
risk associated with the request so that management can make an informed decision regarding
its acceptability. In addition, safety variances shall be processed in advance except as noted in
paragraph 1.6.6, Real-Time Operational Considerations. Failure to adhere to safety
requirements without an approved safety variance is considered a violation and may be subject
to disciplinary action.

The safety variance processing procedural requirements documented herein implement the
requirements of NASA Procedural Requirements (NPR) 8715.3, NASA General Safety Program
Requirements. These procedural requirements apply when requirements of Center safety
documentation cannot be met as specified in Kennedy NASA Policy Directives (KNPDs) and
Kennedy NASA Procedural Requirements (KNPRs); higher-level Agency requirements such as
NASA Policy Directives [NPDs], NASA Procedural Requirements [NPRs], NASA Standards
(NASA-STD), and NASA Safety Standards [NSSs]); or other Federal regulations.

If the requirement that cannot be met is within one of the requirements documents listed below,
and there is a specific safety variance process defined within that same requirements
document, those requirements shall supersede the safety variance requirements herein. The
applicable requirements documents are:
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a. Safety variances affecting the safety of Space Shuttle & ISS payloads, experiments, and
cargo requirements shall be processed through the Ground Safety Review Panel (GSRP) in
accordance with KHB 1700.7, Space Shuttle Payload Ground Safety Handbook.

b. Variances against Range Safety requirements shall be processed in accordance with NPR
8715.5, Range Safety Program.

c. Safety variances against Range requirements shall be processed in accordance with the
appropriate Range requirements document (e.g., EWR 127-1 or AFSPCMAN 91-710 for
CCAFS or VAFB).

d. Safety variances against ELV Payload Safety requirements shall be processed in
accordance with NPR 8715.7, Expendable Launch Vehicle Payload Safety Program.

1.6.3 DEFINITIONS

The following definitions apply to the KSC safety variance processing procedural requirements
established herein and are in accordance with NPR 8715.3, NASA General Safety Program
Requirements.

Acceptance: Formal documentation of accepting an increased level of risk.

Accepted Risk: A hazard whose risk is not completely mitigated and that has been accepted by
top program and safety management

Approval: Formal documentation of agreement and authority to proceed as documented, as
long as the appropriate authority accepts any increase in risk.

Concurrence: Formal documentation of agreement, but with no authority to approve or accept
risk.
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Consequence (Severity): An assessment of the worst-case credible potential result(s) of a risk,

without any controls in place. The following is an example of consequence classifications

definitions.
Consequence Risk Attribute Definitions
Level 1 2 3 4 5
Consequence Very Low Low Moderate High Very High
. A condition that may A condition that may A condition that may
A condition that COUId. cause short-term, minor | cause long-term, severe | cause permanent severe | A condition that may
Personnel Safety cause the need for minor | .~ h . t o . . t o H . t | 1
first aid injury, impairment, or injury, impairment, or injury, impairment, or cause loss of life
incapacitation incapacitation incapacitation
A condition that subjects [ A condition that may A condition that may A condition that may Caz(;r;dtlj“eosrt]rm?g:?f/
facilities, equipment, or cause minor property cause moderate property | cause major property critical facilities on the
Safety Facilities/Equipment flight hardware to more damage to facilities, damage to facilities, damage to facilities, ground, major systems,

than normal wear and
tear

systems, equipment, or
flight hardware

systems, equipment, or
flight hardware

systems, equipment, or
flight hardware

or vehicle during ground
operations

Environmental

Negligible environmental
Impact; negligible
OSHA/EPA violation —
non-reportable

Minor environmental
Impact ; minor reportable
OSHA/EPA violation

Moderate environmental
Impact ; moderate
OSHA/EPA violation
which requires Immediate
remediation

Major environmental
Impact; major OSHA/EPA
violation causing
temporary stoppage

Catastrophic
environmental Impact;
serious or repeat
OSHA/EPA violations
resulting in termination

Mission Success

Meeting requirements,
program/project and
institutional services
support

Negligible Impact to
requirements and
program/institutional
services goals and
objectives

Minor Impact to
requirements and
program/Institutional
services goals and
objectives

Moderate Impact to
requirements and
program/Institutional
services goals and
objectives

Major Impact to
requirements and
program/Institutional
services goals and
objectives

Failure to meet
requirements and
program/Institutional
services goals and
objectives Impact

Supportability

Capabilities flexibility for
workforce, facilities,
infrastructure

Negligible Impact to
capability/flexibility of
workforce, facilities, or
Infrastructure

Minor Impact to
capability/flexibility of
workforce, facilities, or
Infrastructure

Moderate Impact to
capability/flexibility of
workforce, facilities, or
Infrastructure

Major Impact to
capability/flexibility of
workforce, facilities, or
Infrastructure

Failure of workforce,
facilities, Infrastructure to
meet activity goals or
objectives Impact

Based on allocated yearly

< 2% (Negligible Impact

> 2% but < 5% (Minor

> 5% but < 10%

> 10% but < 15% (Major

> 15% (Catastrophic
program Impact or

milestones

Impact

with reserve, no Impact to
critical path)

to critical path/milestones

Cost budget for (Moderate Impact to . -
project/elementitem to budget) Impact to budget) budget) Impact to budget) an:‘ir;tlllzlﬁif‘tlvny
Minor overall schedule > 6 month Impact to
Ability to support activity | Negligible schedule Impact (Accommodate < 1 month Impact to >1 and < 6 month Impact | critical path/milestones or
Schedule critical path/milestones i

possible program/activity
cancellation

Controlled (Risk) Hazard: The likelihood of occurrence or severity of the associated undesirable

event has been reduced to an acceptable level through the imposition of appropriate, readily
implementable, verifiable controls resulting in minimal residual risk.

Deviation: A variance that authorizes temporary relief in advance from a specific requirement
and is requested during the formulation/planning/design stages of a program/project operation
to address expected situations.

Exception: A variance that authorizes permanent relief from a specific requirement and may be
requested at any time during the life cycle of a program/project.

Hazard: Existing or potential condition that can result in or contribute to a mishap.

Hazard Analysis: Identification and evaluation of existing and potential hazards, and the

recommended mitigation for the hazard sources found.
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Likelihood (Probability): The likelihood that an identified hazard will result in a mishap based on
an assessment of such factors as location, exposure in terms of cycles or hours of operation,
and affected population. Likelihood (probability) takes into account that the hazard controls are
in-place and effective. The following is an example of probability classification definitions.

Likelihood (probability) Classification Definitions

Level Likelihood Definition

Level 1 (Very Low) | Highly unlikely | Existing controls are strong and very likely to prevent
this risk scenario.

Level 2 (Low) Unlikely Existing controls have minor limitations and/or
uncertainties and usually are sufficient to prevent this
risk scenario; some additional actions may be required.

Level 3 (Moderate) | Could happen | Existing controls have some limitations and/or
uncertainties and may prevent this risk scenario;
additional actions may be required.

Level 4 (High) Likely Existing controls have significant limitations and/or
uncertainties and cannot prevent this risk scenario;
additional actions will be required.

Level 5 (Very High) | Highly likely Existing controls have little or no effect and cannot
prevent this risk scenario; no alternative controls are
available.

Residual Risk: Risk that remains from a hazard after all mitigation and controls have been
applied.

Risk: A future event characterized by the combination of the probability (qualitative or
quantitative) that an activity will experience an undesired event (e.g., safety mishap, cost
overrun, schedule slippage, inability to achieve goal or objective) and the consequence, impact,
or severity of the undesired event, were it to occur. All risks must be actionable.

Risk (Safety) Assessment: Process of qualitative risk categorization or quantitative risk (safety)
estimation, followed by the evaluation of risk significance. The standardized KSC 5 x 5 risk
matrix is shown below.

NOTE: Program-accepted 5 x 5 risk matrices whose definitions of likelihood
(probability) and consequences (severity) differ from the example KSC definitions
contained herein may be used, if the program definitions of likelihood and
consequence categories are provided within their risk assessment.
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Standardized KSC 5 X 5 Risk Matrix
Very Likely 3 _ Criticality

L EEE  primary
| o 0 EFE= 1 BBl | Bdssss §
k| High 4 Risks
E Med
L| Moderate 3
1 Low
H 2
o Low
(o)
D| Very Low 1
o 1 2 3 4 5

Very Moderate Very

Low Low High High

| CONSEQUENCE ]

Variance: Documented and approved permission to perform some act or operation contrary to
established requirements. The three types of safety variances are exceptions, deviations, and
waivers. A variance may involve the approval of alternative means that provide an equivalent or
lower level of risk or formal acceptance of increased risk due to the fact that the requirement is
not satisfied.

Waiver: A variance that authorizes temporary relief from a specific requirement after the fact.
Requested during the implementation of a project or operation to address situations that were
unforeseen during design or advanced planning.

1.6.4 SAFETY VARIANCE GENERATION

a. When Center or higher-level Agency or Federal safety requirement(s) cannot be met, the
initiating organization (contractor or NASA) shall process a safety variance request. When the
unmet requirement(s) resides in both a Center and a higher-level safety document, the safety
variance will be generated against the requirement in the higher-level document.

b. To generate and submit a safety variance request (reference KDP-KSC-P-3614):

1. Acquire a KSC safety variance number

A safety variance number may be obtained by contacting the S&MA Launch Vehicle Processing
Division or the S&MA Integration Office. The S&MA Integration Office is also responsible for
managing safety variance processing and for maintaining a KSC safety variance
database/depository.

2. Fill out the request form KSC Safety Variance Form (KDP-KSC-F-3614) and perform risk
assessment
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The appropriate S&MA Division, in conjunction with the initiating organization, shall assess the
need for a variance, coordinate the review and risk assessment, establish the appropriate
duration of the variance and the corresponding rationale.

(a) System safety is an integral part of the overall program risk management decision process.
The risk assessment process is a principal factor in the understanding and management of
technical risk. Hazards are identified and resultant risks are assessed by considering probability
of occurrence and severity of consequence. The safety variance shall include a 5 x 5 risk matrix
with defined probability (likelihood) and consequence (severity) categories.

(b) The approval duration for safety variances shall be based on the operational event and
circumstances involved. The duration must be pre-coordinated with the appropriate S&MA
Division. At the end of this time period, the variance expires. In situations where it is necessary
to renew the variance for an additional time period, the safety variance must be resubmitted in
accordance with these procedural requirements. In addition, progress made toward future
compliance with the unmet requirement(s) will also be considered during the safety variance
review process. Requests of this nature shall be accompanied by detailed rationale describing
why the specific unmet requirement(s) should remain intact.

(c) All safety variance requests shall be accompanied by documentation (provided by the
initiating organization), including comments from any affected employees or their
representatives. Utilizing the KSC Safety Variance Form (KDP-KSC-F-3614), document the
variance data elements. This form is available in KSC Business World, from the appropriate
S&MA Division or from the S&MA Integration Office (see KDP-KSC-P-3614).

(d) The American Federation of Government Employees (AFGE) shall be involved early in the
writing of the variance to determine if the safety variance involves NASA employees from an
operational or risk exposure perspective.

1.6.5 SAFETY VARIANCE COORDINATION/APPROVAL

a. Safety variances shall be approved prior to execution of operations except as noted in
paragraph 1.6.6 below. Coordination, approvals, final risk acceptance, and required timelines
for safety variances are based on the level of the requirement document being considered, and
they are all documented below.

When the review of the associated risk assessment results in a non-concurrence, the reviewer
shall provide detailed rationale for the non-concurrence recommendation. The safety variance
can continue through the process even if there are non-concurrences. It is the responsibility of
the approval authority and the risk acceptance authority to decide if they will approve/accept the
variance with the documented non-concurrences.

1. For safety variances against contractor-imposed safety requirements, the contractor
management is the approval and final risk acceptance authority.

2. For safety variances against NASA/KSC safety requirements:

(a) The initiating organization shall provide the safety variance or request for extension to the
Ground Risk Review Panel (GRRP) chair as soon as practical but no later than two weeks prior
to the operation or expiration date (except as stated in paragraph 1.6.6). In addition, all
signatures (or non-concurrence rationale) except the GRRP chair, the Director(s) of the affected
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NASA Directorate(s), the S&MA Director, and the Center Director shall be obtained prior to
attending the GRRP meeting scheduled by the GRRP chair (usually scheduled for one week
after receiving the safety variance). This will allow adequate time for the GRRP, S&MA
Director, and Center Director to review the safety variance. If there are circumstances that do
not allow the safety variance to be sent to the GRRP chair two full weeks prior to the operation,
there may not be adequate time to obtain all the required signatures, although every attempt will
be made. For real time variances, reference section 1.6.6.

(b) The Director(s) of the affected NASA Directorate(s) and the Center Director are the
approval and final risk acceptance authorities. In the case of a safety variance affecting more
than one NASA/KSC program, project, or organization, all involved Directors shall provide
approval and final risk acceptance via signature.

(c) If the initiating organization is non-NASA, the Director of the initiating organization (KSC
Center Director equivalent) shall also approve/non-concur the safety variance.

(d) The following shall review and concur/non-concur:
(1) The appropriate S&MA Division Chief

(2) The American Federation of Government Employees (AFGE) (as applicable, see section
1.6.5¢)

(3) The Safety Program Manager (as applicable, see section 1.6.5 b)

(4) The GRRP Chair

(5) The KSC S&MA Director

3. For safety variances against NASA Headquarters policy documents (NPDs):

(a) The initiating organization shall provide the safety variance or request for extension to the
GRRP chair as soon as practical but no later than three weeks prior to the operation or
expiration date (except as stated in paragraph 1.6.6). In addition, all signatures (or non-
concurrence rationale) except the GRRP chair, the Director(s) of the affected NASA
Directorate(s), the S&MA Director, the Center Director, and NASA Headquarters (HQ) shall be
obtained prior to attending the GRRP meeting scheduled by the GRRP chair (usually scheduled
for one week after receiving the safety variance). This will allow adequate time for the GRRP,
S&MA Director, Center Director, and NASA HQ to review the safety variance. If there are
circumstances that do not allow the safety variance to be sent to the GRRP chair three full
weeks prior to the operation, there may not be adequate time to obtain all the required
signatures, although every attempt will be made. For real time variances, reference section
1.6.6.

(b) The Enterprise Associate Administrator (AA) or the NASA HQ Institutional Program Officer
(IPO) is the approval authority.

(c) The Director(s) of the affected NASA Directorate(s) and the Center Director are the approval
and final risk acceptance authorities. In the case of a safety variance affecting more than one
NASA/KSC program, project, or organization, all involved Directors shall provide approval and
final risk acceptance via signature.
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(d) If the initiating organization is non-NASA, the Director of the initiating organization (KSC
Center Director equivalent) shall also approve/non-concur the safety variance.

(e) The following shall review and concur/non-concur:
(1) The appropriate S&MA Division Chief

(2) The American Federation of Government Employees (AFGE) (as applicable, see section
1.6.5¢)

(3) The Safety Program Manager (as applicable, see section 1.6.5 b)

(4) The GRRP Chair

(5) The KSC S&MA Director

4. For NASA Headquarters procedural requirements documents (NPRs, NSSs, NASA-STDs):

(a) The initiating organization shall provide the safety variance or request for extension to the
GRRP chair as soon as practical but no later than two weeks prior to the operation or expiration
date (except as stated in paragraph 1.6.6). In addition, all signatures (or non-concurrence
rationale) except the GRRP chair, the Director(s) of the affected NASA Directorate(s), the
S&MA Director, and the Center Director shall be obtained prior to attending the GRRP meeting
scheduled by the GRRP chair (usually scheduled for one week after receiving the safety
variance). This will allow adequate time for the GRRP, S&MA Director, and Center Director to
review the safety variance. If there are circumstances that do not allow the safety variance to
be sent to the GRRP chair two full weeks prior to the operation, there may not be adequate time
to obtain all the required signatures, although every attempt will be made. For real time
variances, reference section 1.6.6.

(b) The Center Director is the approval authority (as delegated from NASA OSMA).

(c) The Director(s) of the affected NASA Directorate(s) and the Center Director are the approval
and final risk acceptance authorities. In the case of a safety variance affecting more than one
NASA/KSC program, project, or organization, all involved Directors shall provide approval and
final risk acceptance via signature.

(d) If the initiating organization is non-NASA, the Director of the initiating organization (KSC
Center Director equivalent) shall also approve/non-concur the safety variance.

(e) The following shall review and concur/non-concur:
(1) The appropriate S&MA Division Chief

(2) The American Federation of Government Employees (AFGE) (as applicable, see section
1.6.5¢)

(3) The Safety Program Manager (as applicable, see section 1.6.5 b)

(4) The GRRP Chair

RELEASED - Printed documents may be obsolete; validglt?e %frig)??o use.



KNPR 8715.3
Rev: G

(5) The KSC S&MA Director
5. For safety variances against other Federal Agency documents:
(a) The issuing Federal Agency is the approval authority

(b) The Director(s) of the affected NASA Directorate(s) and the Center Director are the
approval and final risk acceptance authorities. In the case of a safety variance affecting more
than one NASA/KSC program, project, or organization, all involved Directors shall provide
approval and final risk acceptance via signature.

(c) If the initiating organization is non-NASA, the Director of the initiating organization (KSC
Center Director equivalent) shall also approve/non-concur the safety variance.

(d) The following shall review and concur/non-concur:
(1) The appropriate S&MA Division Chief

(2) The American Federation of Government Employees (AFGE) (as applicable, see section
1.6.5¢)

(3) The Safety Program Manager (as applicable, see section 1.6.5 b)
(4) The GRRP Chair

(5) The KSC S&MA Director

(6) The appropriate NASA Headquarters office of record.

b. Proposed safety variance submittals involving Cranes/Lifting Devices; Explosives,
Pyrotechnics, and Propellants; Pressure Vessels (ground fixed and mobile); Fire Protection; and
Lightning/Grounding shall be routed for review and concurrence (via signature) to the
appropriate safety program manager. Safety program managers at KSC include the KSC Lifting
Devices and Equipment Manager (S&MA Launch Vehicle Processing Division); the KSC
Explosives Safety Manager (Institutional S&MA Division); the KSC Pressure Systems Manager
(Spaceport Services Propellants and Life Support Branch); the KSC Authority Having
Jurisdiction (Spaceport Services Protective Services Office); and the KSC Lightning Safety
Assessment Committee Chairman (S&MA Launch Vehicle Processing Division).

c. If the safety variance involves NASA employees from an operational or risk exposure
perspective, the American Federation of Government Employees (AFGE) Union will be notified
and shall provide concurrence via signature (or non-concurrence with appropriate rationale).

1.6.6 REAL TIME OPERATIONAL CONSTRAINTS

a. In the case of off-shift/real-time safety variances against KSC or NASA level requirements, it
is the responsibility of the initiating organization (contractor or NASA) to obtain, as a minimum,
required risk assessments, concurrence from the appropriate KSC S&MA Division
representative, and review and final risk acceptance (may be verbal) from the appropriate
NASA/KSC program/project or organizational Director. The initiating organization shall
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complete the safety variance process outlined herein by the end of the next regular business
day. For safety variances against requirements of other Federal Agency documents, the NASA
Headquarters Office of S&MA (OSMA) shall additionally concur.

b. During terminal launch countdown, safety variances may be approved on a recorded net.
This approval will include a discussion of the risk assessment. Completion of the approved
safety variance application shall follow within 24 hours or by the close of business on the next
regular business day.

1.6.7 SAFETY VARIANCE RECORDKEEPING/FOLLOW-UP

a. After safety variance processing has been completed (final risk disposition obtained), the
S&MA Integration Office shall ensure that all safety variance data (and accompanying risk
assessment) is entered into the KSC Safety Variance Database/Depository (enter the data if the
initiating organization or the appropriate S&MA Division has not already entered the data). The
S&MA Integration Office will send a copy of the safety variance to the appropriate S&MA
Division for distribution and filing. The S&MA Integration office will also send a copy to NASA
HQ OSMA. The S&MA Integration Office will file the electronic original.

b. The safety variance initiating organization is responsible for implementation and
maintenance of procedural and/or operational controls specified as requirements by the safety
variance, and for their own closed loop tracking and timely safety variance renewal, when
required. The appropriate S&MA Division will track the implementation through normal
surveillance activities.

c. The initiating organization shall provide a status to the GRRP on the implementation and
maintenance of procedural and/or operations controls specified in the safety variance, when
requested.

1.7 SAFETY JURISDICTION

1.7.1 KSC civil service or contractor employees, and visitors (e.g., other Centers employees,
payload customers, students, international partners, etc.) are expected to comply with KSC
safety and health policies/requirements/procedures, and to perform all work in a safe and
healthful manner. When unsafe and/or unhealthful conditions/acts pose a danger to personnel
or property, all employees have the right and obligation to stop work and/or refuse to perform
work they feel is unsafe and/or unhealthful, and work with their management to determine how
the work can be performed in a safe and healthful manner.

1.7.2 All violations of KSC safety and health policies/requirements/procedures shall be taken
seriously. Violations by civil service personnel may result in disciplinary actions, up to removal
from Government service, while violations by contractor employees or visitors could result in
being barred from the Center. Open, non retaliatory communications are essential to improving
and maintaining KSC's safety and health program. Employees shall notify their supervision of
unsafe and/or unhealthful conditions or acts. Reprisal or disciplinary action against an
employee who initiates a safety concern will not be tolerated.

1.7.3 Safety personnel shall have the right to enter any facility and to monitor any operation(s).
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CHAPTER 2: WEATHER
2.1 GENERAL

2.1.1 Real-time warnings shall be issued for the purpose of protecting personnel and property
from the hazards associated with adverse weather.

2.1.2 Advisories shall be provided to personnel conducting hazardous operations with sufficient
lead-time to secure the operation before the forecasted weather system arrives.

2.1.3 Detailed weather requirements are identified in Operations and Maintenance Instructions
(OMI) S0018 “Adverse Environment and Lightning Monitoring at LC-39.”

2.2 ADVERSE WEATHER NOTIFICATION
2.2.1 The Shuttle Processing Operations Contractor (SPOC) shall notify the Joint Base
Operations Support Contractor (JBOSC) and the Checkout Assembly & Payload Processing

Services (CAPPS) of adverse weather conditions affecting KSC operating areas.

2.2.2 The SPOC shall make an all-area page, preceded by a special tone, announcing the
following adverse weather affecting KSC operating areas:

a. Phase | and Phase 2 Lightning Advisory, and
b. Severe Weather Warnings.

2.2.3 Phase 2 Lightning Warning notifications and Severe Weather Warnings shall be repeated
every hour until the advisory is terminated.

2.2.4 Adverse weather shall be announced on applicable KSC radio nets by the respective
Duty Officer (DO)/Monitor. Phase 2 Lightning Warning notifications and Severe Weather
Warnings shall be repeated every hour until the advisory is terminated.

2.2.5 Termination and change of state of adverse conditions shall be announced in a similar
manner.

2.3 ADVERSE WEATHER

2.3.1 Lightning

a. Lightning activity detected at or near KSC shall be defined as a two-phase process:
1. Phase 1 lightning notification shall be the “Lightning Advisory.”

2. Phase 2 lightning notification shall be the “Lightning Warning.”

b. To avoid damage or injury from lightning strikes:

1. Personnel working outside a lightning protected area shall be notified of Phase 2.
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2. Personnel working inside a facility shall not be exposed to wiring that may conduct electricity
from a lightning strike.

3. All facility doors shall be closed when a Phase 2 notification is made.
4. Flight hardware shall be protected from lightning strikes.

c. The program/project or directorate organization shall establish lightning strike protection
controls based upon a safety engineering assessment of the following criteria:

1. Personnel exposure outside a lightning protected facility or area.
2. Flight hardware exposure, area exposed.

3. Move of flight hardware, hazardous chemicals, and explosives outside a lightning protected
facility or area.

4. Protection of personnel performing hazardous operations inside or outside a lightning
protected facility or area.

2.3.2 Wind

a. The program/project or directorate organization shall establish wind restrictions based upon
a safety engineering assessment of the following criteria:

1. Personnel exposure.
2. Sail areas.
3. Mass.

4. Wind speed.
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CHAPTER 3: PERSONNEL
3.1 GENERAL

The number and functions of personnel required to perform a hazardous operation shall be
defined in the applicable Technical Operating Procedure (TOP).

3.2 PERSONNEL CONTROLS
3.2.1 Personnel controls shall be implemented as follows:
a. Access shall be limited for hazardous areas and/or operations.

b. Safety control areas shall be clearly marked to indicate the control boundary. Personnel
shall not enter a safety-controlled area unless authorized to do so by the controlling authority.
Personnel shall not remove or alter posted safety signs or ropes. Only the organization
installing the safety sign or rope shall be authorized to remove or alter it.

c. Personnel shall not enter an area that is posted with a radiation warning sign or barrier
unless specifically authorized to do so by the radiographer responsible for the area.

d. All hazardous operations shall require the buddy system as defined in the Glossary.

e. Personnel working in or visiting processing areas and support testing facilities shall adhere to
the following clothing requirements:

1. On structures and areas with grate flooring/ exposed cables, shoes shall cover the entire
foot, be low- and wide-heeled, and have soles heavy enough to provide adequate protection.

2. In areas/facilities where hazardous liquids or fuels are handled/processed, canvas or cloth
sneakers, porous shoes, “tank tops,” mesh shirts and/or shorts shall be prohibited.

f. While hazardous operations are on-going or hazardous conditions are present, persons
incapable, without the assistance and/or resistance of others, of ascending and/or descending
ladders or stairs within both the direct and/or alternate evacuation routes from the hazardous
facility shall not be permitted access requiring such ascent or descent. An individual may not be
permitted access to work in any facility conducting hazardous operations if the individual is not
capable of performing the essential functions of a position in question, either with or without
reasonable accommodation, without endangering the health and safety of that individual or
others.

g. VAB High Bay Roof Access for Non-operational Personnel
Only certain non-operational personnel considered “high level KSC stakeholders” shall be

allowed VAB roof access as approved by senior management on a case-by-case basis. The
following requirements and restrictions apply.
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1. Approvals

(a) Access to the VAB roof shall be coordinated by the sponsoring organization and approved
in advance and in writing by the Director of Shuttle Processing OR the Director of External
Relations; AND the Chief, Institutional Safety and Quality Division, or designee.

(b) The approval letter shall include the date, anticipated time of the visit, the size of the group
and any other pertinent information, and be distributed to the Chief Test Conductor (CTC)
Office, NASA Test Director (NTD) Office, the VAB Site Manager, VAB Safety, and USA
Operations Security. Any last minute changes to group size (increases) shall strictly adhere to
the requirements stated herein.

2. Escort Requirements

(a) Visitors shall be accompanied by a KSC sponsoring organization escort, and the VAB Site
Manager or VAB Site Safety appointed designee.

(b) Escorts shall be trained in VAB emergency evacuation procedures, including locations of
the Marshalling Areas.

(c) Escorts shall possess a means of communication such as a 2-way radio.

(d) Escorts shall provide a safety briefing including requirements, restrictions and emergency
egress procedures.

3. Personnel Limits.

A group granted VAB roof access shall be limited to 8 or less, exclusive of the escorts.

4. Hazardous Operations.

VAB roof access for these non-operational personnel will be allowed only when there are no
hazardous operations being conducted in or around the VAB area including launch countdown
and landing. The VAB Site Manager or VAB Site Safety appointed designee shall coordinate
with the Chief Test Conductor to ensure that no hazardous operations are occurring during the
visit.

5. Personnel Requirements

The following requirements shall be discussed with the tour participants prior to the tour as part
of the safety briefing mentioned above and will be the responsibility of the tour sponsor to

assure they are included in that briefing.

(a) Visitors must comply with NASA, KSC and other applicable safety and health policy
directives, guidelines and procedures.

(b) Personnel shall be attired in long slacks, and completely closed flat-heeled shoes. Porous
or open-toed shoes are not allowed.
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(c) Adults only are allowed, although mature young adults that are part of the group may be
allowed at the discretion of escorts and, as approved by the Director of Shuttle Processing or
External Relations.

(d) Personnel shall be physically able to exit by staircase in the event of an emergency. The
VAB is equivalent to a 52-storied building. Elevators shall not be used during emergency
evacuation or drill.

(e) No sharp objects, backpacks, coolers, cell phones or talk-back pagers are allowed.
(f) Loose items at risk of falling shall be removed and stored or tethered or otherwise secured.

(g) Due to the brightness and reflection on the VAB roof, UV protective sunglasses are
recommended.

6. Access limitations
(a) VAB roof access shall be limited to the large flat area within the railings.

(b) VAB roof access shall be allowed only during times when the weather is acceptable (e.g. no
weather advisories for high wind, rain, lightning, etc).

(c) VAB roof access may be denied as circumstances may warrant, such as roof construction,
and is at the discretion of the CTC, NASA NTD, VAB Site Manager, VAB Site Safety appointed
designees or their NASA counterparts or the official escorts.

7. Emergency scenarios

In the event of any type of emergency, the VAB Site Manager or VAB Site Safety appointed
designee shall have full authority regarding egress from the building. The emergency egress
route is marked by arrows on the roof leading to the west stairwell.

3.3 PERSONNEL ACCESS TRAINING

Personnel requiring access to operations areas shall complete required area access training or
be escorted by trained personnel. The operational area training course requirement listing is
available from computers having connection to the internal KSC Intranet
(http://kscsafety.ksc.nasa.gov/dratepage.htm) or from hard copies available from the KSC
S&MA Directorate Integration Office. The Protective Services Office shall not issue permanent
access badges until certification of training has been completed. Supervisors shall ensure that
employees are familiar with designated facilities where they work or routinely visit. KSC Form
13-195, “PM50, KSC Training and Certification Records System Attendance Roster,” shall be
completed by both trainer and trainee and then forwarded to the appropriate authorized training
organization for input to the “PM50, KSC Training and Certification Record System.”

3.3.1 ORBITER ACCESS REQUIREMENTS
a. Access to the Orbiter requires specific training, justification, certification and badging.

b. The following training requirements are mandatory for Certification # 800, “Orbiter Mid Body
and Forward Access”
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OV283USA, Orbiter Wiring Awareness (24 month recert)
OV289LSC, Crew Module/Payload Bay Access (24 month recert)
QS205LSK, How Clean Is Clean Enough (One time — no recert)

c. The following training requirements are mandatory for Certification # 801, “Orbiter AFT
Access”

OV21ILSC, AFT Area Access (24 month recert)

OV283USA, Orbiter Wiring Awareness (24 month recert)

QS205LSK, How Clean Is Clean Enough (One time — no recert)
d. Upon completion of all mandatory training requirements, KSC form 29-890, “Orbiter Access
Justification,” is completed and processed to obtain the necessary certification(s).
Supervisory/managerial signature is required.

e. If access to the Orbiter is required less than once per month, Certification 800/801 is not
authorized. A “KSC Form 4-536, “One Time/One Day Entry Permit” will be utilized.

f. KSC Area Permit Numbers 70-73, as well as other numbers (dependent upon Orbiter
location, i.e., Pad, OPF, VAB) are required for unescorted access to the Orbiter.

3.3.2 SPECIAL CREW TRAINING REQUIREMENTS

The matrix that follows provides a list of special crew training requirements in addition to the
area access requirements.
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MINIMUM KSC SAFETY TRAINING REQUIREMENTS FOR SPECIAL CREWS Rev: G
(IN ADDITION TO AREA ACCESS SAFETY TRAINING)
COURSE NUMBER COURSE TITLE FLIGHT | * CLOSE FIRE FINAL RED |RECERT|TYPE/LOCATION
CREW ouT RESCUE INSPECTION | CREW | PERIOD
CREW TEAM TEAM
OV 211 LSC AFT Area Access X 24 Mo. |Video
OV 281 LSK Flight Crew Emergency Egress (Orbiter) X 18 Mo. |Live/lJSC
OV 282 LSK** Flight Crew Emergency Egress (Pad) X 18 Mo. |Live/KSC
Ov289LSC Crew Module/Payload Bay Access X X 24 Mo. |Video
QG 218 KSC** Closeout Crew Fire Suppression X 12 Mo. |Live/KSC
QG 221 KSC Flight Crew Fire Suppression X 12 Mo. [Live/KSC
QG 310 KSC-REV Basic CPR And First Aid X X X X None Live/KSC-JSC
QG 313 KSC-REV CPR/Basic First Aid Recertification X X X X 24 Mo. |Live/KSC-JSC
QG 316 KSC Red Crew Fire Supp/Emergency Egress X X 12 Mo. [Live/KSC
QS 200 LSK Red Crew Familiarization X None Live/KSC
QG 325 KSC** Robert Shaw Mini Resuscitator X X 12 Mo. [Live/KSC-JSC
QG 333 KSC Flt Crew Rescue-Launch Pad Vertical X None Live/KSC
QG 340 KSC** Liquid Air Pack Operation X X 12 Mo. |Live/KSC
QG 250 KSC Hypergolic Fire Suppression X X X 12 Mo. [Live/KSC
QG 389 KSC Driver Operation, M-113 Tank X X 12 Mo. [Live/KSC
QS 22A LSK** Crew Emergency Egress (Part A — X X 18 Mo. |Live/KSC
Classroom)
QS 22B LSK Crew Emergency Egress (Part B — Pad X X X 12 Mo. |Live/KSC
Walkdown)
QG 381 JBO or Supplied Air Respirator Fit Test X X X 12 Mo. [Live/KSC
QS 505 USA

* Includes Training Requirements for JSC Suit Techs, Support Astronauts
** Courses are taught in block form sequence

NOTES:

1. All special crews require Orbiter Access Certification Numbers 800/801. Current qualifications include the following video
training: OV211LSC, OV283USA, OV 289LSC, QS205LSK, and QS210LSK-REV

wn

Closeout Crew.

4. A Fireman Paramedic KSC (FR) physical is required for all personnel assigned to the Fire Rescue Team.
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3.4 REFRESHER TRAINING

3.4.1 Employees working on an assigned basis in and around the areas for which access has
been granted shall not be required to attend formalized classroom or videotaped area access
safety training for maintaining currency. The supervisor shall ensure that emergency
procedures are covered during periodic safety meetings.

3.4.2 Employees not working on an assigned basis in and around the areas for which access
has been granted shall comply with the 3-year refresher training requirements. However,
Emergency Life Support Apparatus (ELSA) training is required each year.

3.4.3 Supervisors shall update the employee record by completing and signing the KSC Form
13-195, “PM50, KSC Training and Certification Record System Attendance Roster”. The
appropriate course number and date shall be recorded on the roster and forwarded to the
appropriate authorized training organization for input to the PM50.

3.5 MAXIMUM WORK TIME
3.5.1 GENERAL

a. The KSC Maximum Work Time (MWT) requirements are in place to ensure that people do
not work excessive hours. Work for prolonged hours or for extended periods without adequate
time off can contribute to fatigue, which can lead to an unsafe act or condition. Long work hours
can negatively impact a person’s life away from work, as well as compromise safety and
mission success at KSC. Therefore it is necessary to mitigate the risks associated with
excessive work by imposing work hour limits.

b. Civil Service and Contractor supervisors are responsible for ensuring employee knowledge
and enforcement of KSC MWT requirements. Supervisors are also encouraged to ensure that
workers are educated on the causes and effects of fatigue. All on-duty periods for employees
shall be recorded and counted towards their total work time hours. For situations involving
unpaid duty time (e.g., NASA travel to required duty stations), supervisors are responsible for
ensuring persons in critical positions receive adequate rest periods prior to performing critical
tasks.

c. NASA supervisors shall ensure that all work performed by individuals in their organizations
beyond normal duty hours, is processed in accordance with KSC KNPR 9620.4, “KSC Approval
and Control of Overtime, Compensatory Time, and Holiday Work Procedural Requirements.”
Contractor organizations shall abide by the applicable documents addressing such
compensation issues for them.

3.5.2 APPLICABILITY

The KSC MWT limits apply to persons in critical and noncritical positions as described in Table
3-1. Visiting employees (i.e., NASA and contractor) from other NASA Centers shall adhere to
their Center's MWT policies and requirements. Host KSC organizations shall familiarize other
visitors (e.g., Launch Service Providers, Payload Customers, International Partners, Academia)
with the KSC MWT requirements herein to the maximum extent possible. Visitors shall not work
in excess of 16 consecutive hours. No MWT records are required for visitors.
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1) When MWT Applies
2) Which MWT Provisions Apply Where
To Whom MWT Applies 3) Approval Reporting and Recording | MWT
Requirements for Deviations and Applies
Violations
KSC Civil Service Employees and 1) Always Any duty
KSC Contractors Working in 2) All MWT provisions station
Positions Designated as Critical 3) Yes (per this document)
KSC Civil Service Employees and 1) Always Any duty
KSC Contractors Working in 2) AII MWT provisions station
Noncritical Positions 3)N

TABLE 3-1, MAXIMUM WORK TIME (MWT) APPLICABILITY TABLE
3.5.3 CRITICAL POSITIONS

a. A critical position is one in which the worker’s job performance can directly impact ground
safety, flight safety or mission success. In the types of positions delineated herein, there is not
more than one level of check and balance regarding the employee’s decisions or actions. This
includes but is not limited to:

1. Workers dealing directly with flight hardware, software, or ground support equipment, or
2. Employees having authority to make decisions on flight hardware or software processing, or
3. Workers involved in launch or landing activities, or

4. Personnel who work in ground systems that have a functional or physical interface with flight
systems, or

5. Employees working hazardous sequences of hazardous procedures.

NOTE: The phrase “not more than 1 level of check and balance” is clarified as
follows for the types of positions delineated above. A technician performing and
directly checking a task alone is considered to be a “0 level of check and
balance”. Examples of “1 level of check and balance” includes, but is not limited
to: Technicians performing tasks that are directly checked by a quality control
specialist; technicians performing tasks that are directly checked by an engineer;
technicians performing tasks that are directly checked by a supervisor; and
engineers performing tasks that are directly checked by a supervisor. [For these
instances, both the individual performing the task and the individual directly
checking the task are incumbents of a critical position.]

b. Examples of positions that can be designated as critical include, but are not limited to:

NASA Test Directors, Systems Engineers, and Quality Assurance personnel. KSC Civil Service
and KSC Contractor employees whose duties require that they be in a critical position only
occasionally are considered to be in a critical position for the entire fiscal year.
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3.5.4 MAXIMUM WORK TIME PROVISIONS

a. Supervisors are responsible for monitoring and maintaining accurate records of employees
work hours, and forecasting their work schedules to assure MWT requirements conformance.

b. Employees shall not work in excess of:

consecutive hours (16-hours in an emergency situation),
60 hours during a workweek (7-day period),

7 consecutive days without at least 1 full day off,

240 hours during a 4-week period, or

2500 hours during a rolling 12-month period.

aokrwnN=

3.5.5 EXCEEDING MWT LIMITS FOR PERSONS IN CRITICAL POSITIONS

a. Itis the responsibility of the program/project or organizational Director to ensure that persons
in critical positions adhere to the MWT provisions herein. It is recognized that there are
situations when the MWT limits must be exceeded. However, when possible, these situations
shall be preapproved in the form of a deviation.

b. For persons in critical positions, the program/project or organizational directorate will
document MWT deviations, including the date, rationale, required approvals, and mode (verbal
or written) of approval. Verbal and electronic approvals are permitted if a written one is not
possible. All such approvals shall be documented within 24-hours of the event or by close of
business the next regular work day. Deviations shall be maintained by the approving
organization, and shall be available for review. Program/project or directorate organizations
shall report deviations from these MWT requirements to their organizational Director on an
ongoing basis.

c. Events that result in the maximum work time requirements being exceeded without
preapproval are classified as MWT violations. Program/project or directorate organizations shall
immediately report MWT violations by persons in critical positions to their organizational
Director.

d. MWT requirements for persons in critical positions are:

1. Persons in critical positions shall not work in excess of 12 consecutive hours, except when
no other alternatives are available, and only with an approved deviation from the employee’s
immediate supervisor or higher. The deviation authorizes the employee to work up to an
additional 4-hours, for a total of 16 consecutive hours. Only during a Centerwide Declared
Emergency (CDE) or Program Declared Emergency (PDE) [PDE and CDE are described in
Section 3.4f] can 16-hours be exceeded. Under those circumstances, the immediate supervisor
and organizational Director or designee must approve the deviation for additional hours before
the employee is to work them.

2. Under no circumstances shall employees be required to work so that they do not have a
minimum of 8-hours off duty between shifts.

3. Persons in critical positions shall not work in excess of 60 hours during a workweek (7-day

period). Preapproval from the immediate